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(54) Method for processing video pictures for display on a display device 



(57) The invention is related two a new kind of plas- 
ma display panel control. A known principle for PDP 
control is based on a combination of sub-field address- 
ing and priming. Within the priming period ail the plasma 
cells of the panel are pre-excited by a strong voltage 
pulse. This treatment of the cells produces a slight back- 
ground luminance which is a drawback for picture qual- 
ity aspects because the achievable contrast is reduced. 

According to the invention it is proposed to use self- 
priming sub-fields (SPSF) and refreshing sub-fields 
(RSF) instead of this hard priming period. With these 
concept it is assured that the cells which ought to be 



black remain black. 

Self-priming sub-fields (SPSF) reduce or eliminate 
the need for priming, thus making dark areas darker, 
while refreshing sub-fields (RSF), can be addressed 
faster. In practice, the number of refreshing sub-fields 
(RSF) in a frame period is higher than the number of the 
self-priming sub-fields (SPSF). Therefore, the total ad- 
dressing time can be reduced with this new technique. 
The faster addressing leaves more time for sustain puls- 
es, thus allowing bright areas that are brighter. This is 
especially advantageous for PDP monitors connected 
to 75Hz multimedia sources. 
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Description 

[0001] The invention relates to a method for process- 
ing video pictures for display on a display device. 
More specifically the invention is closely relatedto a kind 
of video processing for improving the picture quality of 
pictures which are displayed on matrix displays like 
plasma display panels (PDP) or other display devices 
where the pixel values control the generation of a cor- 
responding number of small lighting pulses on the dis- 
play. 



Background 

[0002] The Plasma technology now makes it possible 
to achieve flat colour panel of large size (out of the CRT 
limitations) and with very limited depth without any view- 
ing angle constraints. 

[0003] Referring to the last generation of European 
TV, a lot of work has been made to improve its picture 
quality. Consequently, a new technology like the Plasma 
one has to provide a picture quality as good or better 
than standard TV technology. On one hand, the Plasma 
technology gives the possibility of "unlimited" screen 
size, of attractive thickness ... but on the other hand, it 
generates new kinds of arte-facts which could degrade 
the picture quality. 

[0004] Most of these artefacts are different as for CRT 
TV pictures and that makes them more visible since 
people are used to see the old TV artefacts uncon- 
sciously. 

[0005] A Plasma Display Panel (PDP) utilizes a matrix 
array of discharge cells which could only be "ON" or 
"OFF". Also unlike a CRT or LCD in which grey levels 
are expressed by analogue control of the light emission, 
a PDP controls the grey level by modulating the number 
of light pulses per frame (sustain pulses). This time- 
modulation will be integrated by the eye over a period 
corresponding to the eye time response. 
[0006] To achieve a good image quality, contrast is of 
paramount importance. On Plasma Display Panels 
(PDPs) contrast values are inferior to those achieved for 
CRTs due to following 2 reasons: 

In PDPs a priming process which makes a pre-ex- 
citation of the plasma cells is required to prepare 
the cells for homogeneous light emission in sub- 
fields. This priming process has on the other hand 
the negative effect that a panel background light is 
generated. 

Large time is used for addressing in PDPs, which 
reduces the level of achievable light output. 

Invention 

[0007] To overcome the drawback of reduced con- 
trast, the present invention, reports a technique that in- 
creases contrast of a PDP by the use of "self-priming" 



and "refreshing sub-fields". 

[0008] Self-priming sub-fields reduce or eliminate the 
need for priming, thus making dark areas darker, while 
refreshing sub-fields, can be addressed faster. In prac- 
5 tice, the number of refreshing sub-fields in a frame pe- 
riod is higher than the number of the self-priming sub- 
fields. Therefore, the total addressing time can be re- 
duced with this new technique. 

[0009] Faster addressing leaves more time forsustain 
10 pulses, thus allowing bright areas that are brighter. This 
is especially true for PDP monitors connected to 75Hz 
multimedia sources, because in order to have an ac- 
ceptable number of sub-fields, picture power is normally 
limited for 75Hz sources. In 50Hz and 60Hz modes, 
where picture power is normally limited by the power 
electronics, a reduced addressing time may be alterna- 
tively used for increasing the number of sub-fields and 
thus improving picture quality. Please note, that the false 
contour effect occurring in PDPs can be reduced if the 
20 number of sub-fields in a frame period is increased. 
Known solutions always use a single type of sub-field 
addressing (homogeneous addressing), thus no split- 
ting in self-priming and refreshing sub-fields (heteroge- 
neous addressing). 
25 [001 0] In homogeneous addressing modes the use of 
priming pulses is common. Two types of priming pulses 
can be distinguished: hard-priming pulses (square form 
pulses, with very large increasing slope, produce more 
background light), which are used once per frame peri- 
30 od, and soft-priming pulses (triangular form pulses, with 
reduced increasing slope, produce less background 
light) which are presently used once per sub-field. Hard- 
priming, creates more background luminance, which re- 
duces achievable contrast factor. Soft-priming creates 
35 less background luminance per pulse, but because soft- 
priming usually creates more pulses per frame, total re- 
sult may be even worse. Picture quality is reduced in 
both modes. 

[001 1 ] Heterogeneous addressing as proposed in this 
40 invention reduces the need for priming and at the same 
time reduces the total required addressing time. Con- 
trast and picture quality are improved. Less priming 
means less background light, dark areas become dark- 
er, achieving in this way larger contrast values. 
45 [0012] Plasma technology requires for the successful 
writing of a cell a pre-excitation. By delivering a large 
writing pulse with high energy to all cells this excitation 
is achieved. This writing pulse is the above mentioned 
priming pulse. These kind of writing pulses, which cor- 
50 respond to a small electric discharge, produce back- 
ground luminance, which reduces contrast, because the 
known priming is applied to all cells even those that 
should be black. 

[0013] As mentioned above, the inventive concept 
55 concerns the use of self-priming sub-fields and refresh- 
ing sub-fields. Self-priming sub-fields are positioned 
preferably at the beginning of a frame period. They 
make unnecessary the need of dedicated external prim- 
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ing pulses, because they generate themselves the 
charge for the required pre-excitation. And the problem 
of background luminance will not occur because the 
writing pulse in the self-priming sub-fields are not ap- 
plied to cells which shall be black, only to the cells cor- 
responding to non-zero pixel values where illumination 
is anyhow wanted. Self-priming sub-fields require more 
time for writing than normal sub-fields, and thus the 
number of self-priming sub-fields shall be small, e.g. one 
or two self-priming sub-fields in a frame period is enough 
and increasing the number would be more and more un- 
practical. 

[0014] One further aspect of the invention is to apply 
a modified sub-field coding process, so that for all input 
video levels that are different from zero, at least one of 
the self-priming sub-fields is activated, which means 
that the corresponding lighting period of this self-priming 
sub-field is switched on. 

[0015] For cells that should be black, no sub-field is 
activated, which means that they are not primed, and 
thus they do not display a background luminance as 
wanted. For all other cells, at least one of the self-prim- 
ing sub-fields is activated and the corresponding writing 
pulse is produced, achieving in this way the required 
priming of the cell. The following sub-fields, occurring 
after a successful cell writing/priming, have the addition- 
al function of refreshing the state of cell excitation. 
[0016] There is the rule that the longerthe interval be- 
tween two cell writing pulses, the longer the writing pulse 
for refreshing must be. It is therefore an aspect of the 
invention to use an optimised sub-field coding process 
for refreshing so that the interval between the writing 
pulses is minimised. With the solution according to the 
invention the cell writing repetition interval is minimized 
to a maximum of one sub-field off. 
[0017] A further aspect of the invention is how the con- 
cept of self-priming and refreshing sub-fields can be 
combined with a specific sub-field organisation and sub- 
field coding process for reducing the large area flicker 
effect when the plasma display is running in 50Hz frame 
repetition mode. The corresponding measures are 
claimed in claims 8 to 11. 

Drawings 

[0018] Exemplary embodiments of the invention are 
illustrated in the drawings and are explained in more de- 
tail in the following description. 

Fig. 1 shows an example of a sub-field organisation 
without the inventive concept; 

Fig. 2 shows a first example of a sub-field organisa- 
tion according to the invention; 

Fig. 3 shows a second example of a sub-field organ- 
isation according to the invention; 



Fig. 4 shows a block diagram of a circuit implemen- 
tation of the invention in a PDP. 

Exemplary embodiments 
5 — ^ 

[0019] As above mentioned this invention applies the 
new concept of using self-priming sub-fields and re- 
freshing sub-fields for PDP control. 
[0020] In the following this concept is explained in de- 
10 tail. 

[0021 ] At first, the term sub-field is defined: A sub-field 
is a period of time in which successively the following is 
being done with a cell: 

15 1 . There is a writing/addressing period in which the 

cell is either brought to an excited state with a high 
voltage or with lower voltage to a neutral state. 

2. There is a sustain period in which a gas discharge 
is made with short voltage pulses which lead to cor- 

20 responding short lighting pulses. Of course only the 
cells previously excited will produce lighting pulses. 
There will not be a gas discharge in the cells in neu- 
tral state. 

3. There is an erasing period in which the charge of 
25 the cells is quenched. 

[0022] Now the term "Self-Priming Sub-field" is de- 
fined: A sub-field may be called "self-priming sub-field" 
if a sub-field has one or more of the following character- 
30 istics: 

1 . Lower addressing speed: 

A longer writing pulse increases the probability 
of cell writing. More time is required for addressing, 
35 but this added time is acceptable due to the reduced 
number of self-priming sub-fields. 

2. Higher writing voltage: 

A higher writing voltage is applied to the cell for 
<to the self-priming sub-fields. This calls for the need 
of specific PDP driver circuits. The power dissipa- 
tion change in the drivers is acceptable because the 
number of self -priming sub-fields is small compared 
to the total number of sub-fields. 

45 

3. Dual writing pulses: 

Self-priming sub-fields are written twice. The 
first writing cycle pre-excites the cell, and the sec- 
ond writing cycle completes the writing process: 
50 The order in which the lines of the PDP are written 
may be as follows: 

1 2 34 ... 479 480 1 2 3 ... 480 

55 

It can be advantageous to use a different line 
writing sequence where two writing pulses are ap- 
plied to each cell in short succession, for instance 
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by using the following line writing sequence (the 
second writing pulse is underlined): 

1_2 1 3 24 3 5 4 6 5 7 6 8 7... 

or even: 

1 _2_ 3 1 4 2 5 3 6 4 7 5 8 6 .. 

The line drivers are usually connected in a 
chain, forming a large shift register, with up to 480 
cells, one per panel line. By shifting this register left 
and right, the panel lines can be easily addressed 
in the above order.) 

4. Soft priming pulse: 

A self-priming sub-field may include a soft prim- 
ing pulse. In comparison to hard priming where the 
priming pulse applied to all cells in parallel is of rec- 
tangular form with steep edges and high energy, 
there exists the term "soft priming" in literature for 
priming pulses of different form, e.g. triangular form 
and reduced energy. Such a soft priming pulse may 
be applied to the cells ahead of a sub-field. By re- 
stricting soft priming only to the sub-fields at the be- 
ginning of a frame period, or to the first sub-field ex- 
clusively, background luminance can also be re- 
duced. However this technique should preferably 
be avoided, because as already mentioned, every 
priming pulse degrades contrast. 

[0023] As a result, the self-priming sub-fields are ad- 
dressed in a different way as the other sub-fields. 
[0024] It was already mentioned that the concept of 
self-priming sub-fields also implies a specific sub-field 
coding process. This principle will be explained, now. 
[0025] A self-priming sub-field can only perform its 
priming function if ail cells, that should not be black, are 
excited by at least one of the self-priming sub-fields. 
Therefore, a self-priming code is characterised by the 
fact, that except for code 0 (black), all other codes have 
at least one of the self-priming sub-fields activated. Most 
useful implementations will have either 1 or 2 self-prim- 
ing sub-fields in a frame period. 

[0026] Next, an example with 1 self-priming sub-field 
out of 8 sub-fields per frame period is shown. For sim- 
plicity it is assumed here, that with the 8 sub-fields only 
32 discrete levels can be coded. 
[0027] The sub-field organisation is as follows where 
the first sub-field is the self-priming sub-field. 

1 - 1 -2-3-4-4-8-8 

[0028] The 32 levels have the following code words: 
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20 



0: 0000 0000 


16: 1110 1010 


1: 1000 0000 


17: 1101 1010 


2: 1100 0000 


18: 1011 1010 


3: 1010 0000 


19: 1111 1010 


4: 1110 0000 


20: 1110 1110 


5: 1101 0000 


21: 1101 1110 


6: 1011 0000 


22: 1011 1110 


7: 1111 0000 


23: 1111 1110 


8: 1110 1000 


24: 1110 1011 


9: 1101 1000 


25: 1101 1011 


10: 1011 1000 


26: 1011 1011 


11: 1111 1000 


27: 1111 1011 


12: 1110 1100 


28: 1110 1111 


13: 1101 1100 


29: 1101 1111 


14: 1011 1100 


30: 1011 1111 


15: 1111 1100 


31: 1111 1111 



[0029] As required, the first sub-field is always acti- 
vated for all codes, except for code 0. 
[0030] Next, an example with 2 self-priming sub-fields 
and a sub-field organisation with 6 sub-fields and 33 dis- 
30 crete levels is shown: 

1 -2-3-5-8-13 



35 [0031] The 33 levels have the following code words: 





0: 000 000 


17: 101 110 




1 : 1 00 000 


18: 011 110 


40 


2:010 000 


19: 111 110 




3: 110 000 


20: 010 101 




4: 101 000 


21: 110 101 


45 


5: 011 000 


22: 101 101 


6: 111 100 


23: 011 101 




7: 010 100 


24: 111 101 




8: 110 100 


25: 101 011 


50 


9: 101 100 


26: 011 011 




10: 011 100 


27: 111 011 




11: 111 100 


28: 010 111 


55 


12: 101 010 


29: 110 111 




13: 011 010 


30: 101 111 




14: 111 010 


31: 011 111 
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(continued) 



15: 010 110 


32: 111 111 


16: 110 110 





[0032] Again as required, one of the first two sub- 
fields is always activated for ail codes, except for code 0. 
[0033] Next, the term refreshing sub-field will be ex- 
plained. A sub-field may be called "refreshing sub-field" 
if a sub-field has one or more of the following character- 
istics: 

1. Higher addressing speed. 

Here, shorter writing pulses are used for bring- 
ing the cells in either neutral or excited state. This 
can be done because the cells have been written 
before in a self-priming sub-field which improves 
the writing behaviour for the next sub-fields. It 
seems that the cells have memorised how they 
have been treated before. 

2. Lower writing voltage. 

A lower writing voltage can be used for ad- 
dressing the refreshing sub-fields. 

[0034] It was already mentioned before that the con- 
cept of refreshing sub-fields also implies a specific sub- 
field coding process. This principle will be explained, 
hereinafter. 

[0035] For a refreshing code there is the following 
rule: A sub-field code is called a refreshing code, if for 
all input values, there is nevermore than one inactivated 
sub-field between two activated sub-fields in the code 
word. 

[0036] It can be proved that a code can always be de- 
signed with the refreshing property, if the underlying se- 
ries of the sub-field weights in a sub-field organisation 
grows slower than the Fibonacci series: 

1 - 2 - 3 - 5 - 8 - 13 - 21 - 34 - 55 - 89 ... 

[0037] In other words, a given sub-field in a sub-field 
organisation has never a higher weight than the sum of 
the previous 2 sub-field weights. A code with this prop- 
erty will be referred as Fibonacci sub-field code. Both 
above given self-priming code tables are also Fibonacci 
code tables, and indeed, there is never more than one 
consecutive '0' between two '1 ' s. 
[0038] Note: There are some refreshing codes that 
are not Fibonacci codes. These codes are however not 
so interesting for POP applications because they do not 
compact the sub-fields used around the least significant 
weights. As an example of such codes consider a sub- 
field organisation with 5 sub-fields and the weights 
1 -2-2-2-5 where the value 8 should be coded as 1 01 01 
and not as 11001 which is not a valid refreshing code. 



For all practical purposes, refreshing codes are Fibon- 
acci codes, and all Fibonacci codes are refreshing 
codes. 

[0039] Above explained principles are now illustrated 
5 with a practical example where 256 different luminance 
levels can be coded. But it is mentioned that values in 
an actual implementation may differ from those shown 
in this example, in particular the number and weight of 
the used sub-fields. These embodiments are consid- 
w ered to be further examples of this invention. 

[0040] First, and for comparison, a practical example 
is presented where the principles of this invention are 
not applied: 

[0041 ] In this example a sub-field organisation with 1 2 
15 sub-fields () is presented. The weights of the sub-fields 
are as follows: 



20 



1 - 2 - 4 - 8 - 1 6 - 32 - 32 - 32 - 32 - 32 - 32 - 32 



[0042] 256 video levels can be generated with this 
sub-field organisation as required in TV/Video technol- 
ogy. Fig. 1 illustrates the frame period and its subdivision 
in sub-fields. Each sub-field consists of the phases 

25 erase, scan and sustain as explained at the bottom of 
Fig. 1 . Also ahead of the hard priming period there is an 
erasing period. In the figure the erasing period belong- 
ing to the hard priming period is depicted at the end of 
the last sub-field only for drawing purposes. The sub- 

30 field weights are indicated with numbers above the sub- 
fields. Ahead of the first sub-field there is shown a hard 
priming period in checkered pattern. This period is used 
in known PDP control implementations for a pre-excita- 
tion of the cells as explained above. For this period there 

35 is of course no sustain period as shown. This is one rea- 
son why this period is not a sub-field. Another reason 
is, that in this period all cells are addressed in parallel, 
whereas in the sub-field periods the cells are addressed 
line wise. 

40 [0043] The frame period is illustrated slightly longer 
than all the sub-field periods and the hard priming peri- 
ods together. This has the reason that for non-standard 
video sources the video line may be subject of jittering 
and to make sure that all sub-fields and the hard priming 
45 period fits into the jittering video line, the total amount 
of time for hard priming and all sub-fields is slightly 
shorter than a standard video line. 
[0044] There are no self-priming sub-fields in this sub- 
field organisation (i.e. all sub-fields are addressed in the 
so same way), and the best code for the level 32 is 
000001000000, where all first 5 sub-fields have to be 
set to zero. If one wanted to use sub-fields for priming 
purposes in this example, one would have to use 6 self- 
priming sub-fields in order to make sure that a cell writ- 
es jng takes place for all non-zero code words. This would 
not be practical (too much extra addressing time for 6 
self-priming sub-fields). Furthermore, this code is not a 
refreshing code: after the hard priming, there may be up 
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to 5 sub-fields which are inactivated. 
[0045] In the next example a sub-field organisation 
according to the invention is presented. Also in this ex- 
ample 12 sub-fields are used but with different sub-field 
weights. Again, 256 different video levels can processed 
with this sub-field organisation. 

1 - 2 - 3 - 5 - 8 - 12 - 16 - 16 - 32 - 32 - 64 - 64 

[0046] Fig. 2 illustrates the subdivision of the frame 
period in sub-fields according to this sub-field organisa- 
tion. The first two sub-fields SPSF are self-priming sub- 
fields and the last 1 0 sub-fields RSF are refreshing sub- 
fields. Also in this example there is a priming period 
ahead of the sub-field periods. But notice is given that 
this soft priming period is shorter than the hard priming 
period in the example before. Current investigations re- 
vealed that with the present plasma technologies this 
soft priming period is necessary for a reliable plasma 
generation in the cells. If in future an advanced plasma 
technology has been developed, there is no longer a 
need for this soft priming period and the corresponding 
time can be used for other purposes, e.g. for adding an- 
other sub-field to the sub-field organisation or extending 
the sustain periods of the sub-fields or the like. With the 
chosen sub-field weights Fibonacci codes can be used 
(a given sub-field is never higher than the sum of the 
previous 2 sub-fields). For all codes it is assured that 
there is never more than one sub-field inactivated be- 
tween two activated sub-fields. The 2 self-priming sub- 
fields SPSF have a longer addressing phase (scan 
time). In this example, the addressing phase of the self- 
priming sub-fields SPSF is approximately twice so long 
as the addressing phase of one of the remaining 1 0 re- 
freshing sub-fields RSF. 

[0047] In this second example, by using self-priming 
sub-fields SPSF and refreshing sub-fields RSF, no hard 
priming pulse was required, and the addressing pulse 
of the last 10 sub-fields could be reduced compared to 
the first example. On a practical implementation, this re- 
duction in addressing time of the refreshing sub-fields 
would probably be even more substantial than what is 
depicted in the above 2 figures. Even though self-prim- 
ing sub-fields require more addressing time, in the sec- 
ond case there is more total time available for sustain 
pulses. 

[0048] In Fig. 3 there is another example of a sub-field 
organization according to the invention. This example is 
optimized for the 50H2 display modes when TV signals 
according to TV standards like PAL, SECAM are input. 
The large area flicker effect is the most disturbing effect 
in 50Hz TV standards. That's why the 1 00Hz upconvert- 
ers are widely used in TV sets for compensating this ef- 
fect. The operating principle of plasma displays is based 
on the generation of small light pulses in sub-fields with 
addressing, sustaining and erasing periods. This allows 
for a specific adaptation of the sub-field organization 



and sub-field coding for compensating the large area ef- 
fect. The applicant has filed a European patent applica- 
tion for this solution with the application number 
98115607.8-2205. The publication number of this appli- 

5 cation is EP-A-0982707. The principle behind the adap- 
tation is that two groups of sub-fields are defined which 
are separated from each other by a certain amount of 
time and that the sub-fields are distributed over these 
groups in such a manner that the sub-field weights are 

10 distributed as equally as possible over the two groups. 
A frame period lasts 20ms in 50Hz TV standards. The 
effect of this adaptation is that the sub-field groups occur 
in a 1 0ms raster which corresponds to 1 00Hz upconver- 
sion. The large area flicker effect can be compensated 

15 very easily with this adaptation. For the disclosure of the 
details of this adaptation it is referred to above men- 
tioned EP application. 

[0049] Fig. 3 shows an example of a sub-field organ- 
ization where the concepts of large area flicker reduction 
20 and self-priming and refreshing sub-fields are com- 
bined. The following sub-field organization with 14 sub- 
fields are considered as an example. 



25 



1-4-8-12-20-32-52 2-4-8-12-20-32-48 



[0050] The frame period is 20ms. Here, it is to be not- 
ed that the frame period in 50Hz TV standards Is 40ms 
because of the interlace and only the fields occur in 
30 20ms raster. However, plasma displays are operated in 
progressive mode and therefore after interlace to pro- 
gressive conversion the frames occur in 20ms raster. 
[0051] As before, it assumed that the video signal is 
digitalized with 8 bit words and that thus there are again 
35 256 different video levels. The sub-fields are divided in 
2 groups fitting within a 100Hz raster. For both groups 
there are provided self-priming sub-fields and refreshing 
sub-fields. Sub-field coding is chosen so as to minimize 
the 50Hz component, which means that for a pixel sub- 
40 field weights are distributed as equally as possible 
among the 2 groups. For encoding the weights should 
also be concentrated around the least significant sub- 
fields. If for example the video level 1 7 shall be coded, 
then the encoder will output a code word 
45 10100000010000% instead of 10000000001000% 
where the sub-fields with the weights 1, 8, 8 are used 
instead of just 1 and 16. 

[0052] The gap between the last sub-field of the first 
group and the first of the second group might be quite 
so significative. For this reason, two soft priming pulses are 
used, one at the beginning of each sub-field group. Con- 
trary to the 75Hz example, in the 100Hz example, the 
first 3 sub-fields are self-priming sub-fields because 
there are codes (e.g. for the video level 28) where the 
55 first 2 sub-fields in one or both groups are off). The last 
4 sub-fields in each sub-field group are refreshing sub- 
fields and can be addressed faster. 
[0053] The rule, that a sub-field weight should never 
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be greater than the sum of the sub-field weights of two 
preceding sub-fields cannot be fulfilled with the sub-field 
organization shown in Fig. 3. But the violation of this rule 
is only in the third sub-field of the first group so that pic- 
ture quality will not noticeably be effected. 
[0054] In Fig. 4 a circuit implementation of the inven- 
tion is illustrated. The control unit 10 selects the appro- 
priate Fibonacci code for self-priming and refreshing to 
a given R, G, B video level by addressing the code table 
in sub-field coding unit 11 accordingly. It controls writing 
and reading to and from frame memory 13. Further- 
more, it generates all scan and sustain pulses required 
by the heterogeneous (self-priming and refreshing) sub- 
field structure and also the soft priming pulses. The soft 
priming pulses are applied to ail cells in parallel. Control 
unit 10 receives horizontal and vertical synchronising 
signals 10 for reference timing. Also, the serial parallel 
conversion process for addressing a plasma cell line, is 
also controlled by unit 1 0. Note, that for the self-priming 
sub-fields a slower scanning speed is used as for re- 
freshing sub-fields. 



Claims 

1 . Method for processing video pictures for display on 
a display device having a plurality of luminous ele- 
ments corresponding to the pixels of a picture, 
wherein the time duration of a video frame or video 
field is divided into a plurality of sub-fields during 
which the luminous elements can be activated for 
light emission in small pulses corresponding to a 
sub-field code word which is used for brightness 
control, wherein a sub-field period is divided into an 
addressing period, a lighting period and an erasing 
period, characterized in that, at least two different 
types of sub-fields are used within a frame period, 
the first one being a seif-priming sub-field (SPSF) 
and the second one being a refreshing sub-field 
(RSF), wherein the self-priming sub-fie!d/s (SPSF) 
are characterized by having a longer addressing 
period than the refreshing sub-fields (RSF), and 
wherein at least one self-priming sub-field (SPSF) 
is positioned ahead of the refreshing sub-fields 
(RSF) in a frame period. 



2. 
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field is inactivated between two activated sub- 
fields. 

3. Method according to claim 2, wherein the specific 
sub-field organisation is characterized in that the 
weights of the sub-fields when ordered according 
to size increase according to the rule that a given 
sub-field weight is not higher than the sum of the 
previous two sub-fields. 

4. Method according to one of claims 1 to 3, wherein 
the following sub-field organisation is used; 

the frame period is sub-divided in 12 sub-fields 
(SF), when the maximum activation period of a lu- 
minous element during a frame period has a relative 
duration of 256 time units, then the sub-fields (SF) 
have the following durations: 



20 



25 



30 



35 



AO 



45 



Method according to claim 1 , wherein a specific 
sub-field organisation is used for sub-field coding, 
and the sub-field coding process fulfils one or both 
of the rules: so 

i. ) for all input video levels that are different from 
zero a sub-field code word is selected in which 
at least one of the self-priming sub-fields 
(SPSF) is activated; 55 

ii. ) for all input video levels that are different 
from zero a sub-field code word is selected in 
which never more than one consecutive sub- 



6. 



Sub-field number 


Duration/relative time units 


1 


1 


2 


2 


3 


3 


4 


5 


5 


8 


6 


12 ; 


7 


16 


8 


16 


9 


32 


10 


32 


11 


64 


12 


64 



Method according to one of claims 1 to 4 : wherein 
a self-priming sub-field (SPSF) is further character- 
ised by one or more of the following properties: 

i. ) during the addressing period an increased 
writing voltage is applied to the luminous ele- 
ments for pre-exciting the cells; 

ii. ) the luminous elements are addressed twice 
in short succession within the addressing peri- 
od; 

iii. ) a soft priming period precedes a self-prim- 
ing sub-field (SPSF), wherein during the soft- 
priming period all luminous elements are writ- 
ten in parallel with higher voltage compared to 
the remaining sub-field periods. 

Method according to claim 5 : wherein the luminous 
elements are addressed line wise in the following writ- 
ing order, where the underlined line numbers denote 
the second writing cycle within the addressing period: 



7 



^sonciry <FP 
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1 23 4 ... 479 480 1 2 3 ... 480. 

Method according to claim 5, wherein the luminous 
elements are addressed line wise in one of the fol- 
lowing writing orders, where the underlined line 
numbers denote the second writing cycle within the 
addressing period: 

1_2 1324354657687... 



or: 



1 _2_3 14253647586... 

Method according to one of the previous claims, 
wherein the sub-fields of a pixel are organised in 
two consecutive groups (G1 ,G2), with sub-field or- 
ganisations in both groups (G1 ,G2) being most sim- 
ilar as far as possible and having a time out period 
between the two groups of certain duration. 

Method according to claim 8, wherein in each group 
one or more of the sub-fields are self-priming sub- 
fields and the remaining sub-fields are refreshing 
sub-fields. 
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Sub-field number 


Duration/relative time units 


1 


2 


2 


4 


3 


8 


4 


16 


5 


20 


6 


32 


7 


48 



15 



20 



25 



wherein in each case the first three sub-fields are 
self-priming sub-fields and the remaining sub-fields 
are refreshing sub-fields. 

1 2. Use of the method according to one of the previous 
claims, for plasma display panel control. 



10. Method according to claim 8 or 9, wherein in each 
group ahead of the sub-field periods a softpriming 
period is used for pre-exciting the cells. 

11. Method according to one of the claims 8 to 10, 
wherein the following sub-field organisation is used: 
the frame period is sub-divided in 14 sub-fields 
(SF), when the maximum activation period of a lu- 
minous element during a frame period has a relative 
duration of 256 time units, then the sub-fields (SF) 
in the two groups have the following durations: 
first group 



Sub-field number 


Duration/relative time units 


1 


1 


2 


4 


3 


8 


4 


12 


5 


20 


6 


32 


7 


52 



30 



35 



40 



45 



50 



second group 



55 
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